The regulation of cyclic AMP levels in cultured MH1C1 rat hepatoma cells and in solid tumours derived from MH1C1 cell inoculates.
Several studies have found high cAMP content in hepatomas in vivo, while hepatoma cells in vitro have very low levels. To explore this discrepancy and the regulation of cAMP in hepatomas, we have examined the cell line MH1C1 from Morris hepatoma 7795. These cells in culture contained low intracellular cAMP concentrations (approximately 0.5 pmol/mg protein at confluency), and were unresponsive to glucagon and prostaglandins (PG) E1 and E2. In contrast, solid hepatomas in rats developed from inoculates of MH1C1 had a 40-fold higher basal cAMP concentration and were stimulated by PGE1 and PGE2. Fibroblasts cultured from these tumours also contained high cAMP levels and responded strongly to PGE1. This may suggest that the difference in cAMP regulation between hepatomas in vivo and hepatoma cells in vitro results from the presence of other cells in the solid tumour rather than from selection of low-cAMP cells during the cloning procedure. Low-Km and intermediate-Km cAMP phosphodiesterase activity was high in MH1C1, compared to normal hepatocytes. This might contribute to the low cAMP level. The ability of MH1C1 to form cAMP was not defective, as the level could be increased more than 200-fold by beta-adrenergic activation in the presence of the phosphodiesterase inhibitor methylisobutylxanthine.